Occupational health and safety research rarely makes use of data on employee healthcare utilization to gain insight into the physical and mental health of healthcare staff. This paper aims to fill this gap by examining the prevalence of two relevant types of healthcare utilization among staff working in healthcare organizations: physical therapy and mental healthcare utilization. The paper furthermore explores what role employee and organizational characteristics play in explaining differences in healthcare utilization between organizations. A Dutch healthcare insurance company provided healthcare utilization records for a sample of 417 organizations employing 136,804 healthcare workers in the Netherlands. The results showed that there are large differences between and within healthcare industries when it comes to employee healthcare utilization. Multivariate regression analyses revealed that employee characteristics such as age and gender distributions, and healthcare industry, explain some of the variance between healthcare organizations. Nevertheless, the results of the analyses showed that for all healthcare utilization indicators there is still a large amount of unexplained variance. Further research into the subject of organizational differences in employee healthcare utilization is needed, as finding possibilities to influence employee health and subsequent healthcare utilization is beneficial to employees, employers and society as a whole.
Introduction
Healthcare workers are exposed to a complex variety of physical and psychosocial risks every day. The current research on occupational health and safety includes many different outcomes to examine the extent to which the healthcare work environment impacts employee physical and mental health. In most cases, studies rely on selfreports to collect data regarding employee health status. 1 Given the susceptibility to measurement errors associated with subjective measures (i.e. self-report bias), 2 it is often suggested to use self-reports in conjunction with more objective measures based on archival data. Examples of archival data used as a proxy for employee health include sickness absence data, performance measures, accidents, injuries and death records. 3 One source of archival data that is widely used in economic and epidemiological research, 4 but is rarely included in the field of occupational health and safety research is healthcare utilization. Healthcare utilization data can be understood and interpreted as a set of proxies that indirectly describe the health status of an individual, because individuals in better health would be expected to consume less healthcare services than those in worse health. 5 In current research, healthcare utilization data are mostly examined by looking at specific groups such as ethnic minorities, age groups or people with certain diseases such as diabetes or cancer. There is very little research examining utilization of health services by looking at specific occupational groups or organizations and there are, as far as we know, no studies examining healthcare utilization among employees working in healthcare organizations. This is surprising, because according to an U.S. healthcare industry study conducted by the Healthcare business of Thomas Reuters, hospital workers consume more medical services and accrue higher healthcare costs than the workforce at large. 6 This study also found that health risks for hospital employees were 8.6% higher than the general employee population. A hospital or health system with 16,000 employees would be able to save an estimated 1.5 million annually in medical costs for each 1% reduction in health risk. As the rise of healthcare costs is becoming an important issue to combat all around the world, more research into the patterns of healthcare utilization among specific groups, such as healthcare workers, is therefore needed.
With this study, we aim to shed more light on the healthcare utilization of employees working in healthcare organizations. Given the variation in type of care delivery and subsequent work demands within the healthcare sector, 7 we furthermore distinguish between different healthcare industries. The study makes use of specific insurance claim data from the Netherlands. We specifically focus on the utilization of two types of healthcare services: physical therapy and mental healthcare, which serve as proxies for musculoskeletal disorders and mental health problems. We made this choice because according to the EU-OSHA, the most common health threats posed by the work environment in European countries are musculoskeletal and mental health problems. 8 In the UK for instance, around 80% of the new work-related conditions in 2015 were musculoskeletal disorders or stress, depression or anxiety. 9 Moreover, a study by Goetzel et al. 10 showed that health problems such as musculoskeletal disorders, depression and anxiety are among the top-20 list of health conditions requiring attention due to their high costs faced by employers and society. Research from the Netherlands for instance shows that musculoskeletal disorders and psychosocial disease are responsible for 83% of the cost of work-related ill health. 11 By examining physical therapy utilization and mental healthcare utilization, we provide insight into the prevalence of two of the most common health threats in healthcare organizations. Moreover, we are interested in examining what role employee and organizational characteristics play in employee healthcare utilization, as this could provide us with possible explanations of utilization patterns among healthcare organizations. These findings can subsequently serve as input in the formation of policies to improve healthcare worker health and reduce employee healthcare costs. The main goal of the study is thus twofold: (1) to describe the physical therapy and mental healthcare utilization of employees working in Dutch healthcare organizations, and (2) to examine what role employee and organizational characteristics play in explaining differences in healthcare utilization between healthcare organizations.
Methods

Data collection and sample
The study population comprises healthcare organizations in the four biggest healthcare industries in the Netherlands: hospitals, nursing homes and home care, mental healthcare and disability care. The Dutch healthcare system is primarily public and funded by means of taxes. Employers pay a fixed percentage of their employee's income to the tax administration. In addition, employees also pay a fixed percentage of their income to the government. The remaining part of the healthcare funding is the monthly premium that each person pays to their healthcare insurance provider. In the Netherlands, it is mandatory to take out standard health insurance.
For this research, we used healthcare utilization records from the year 2015 to examine differences in physical therapy and mental healthcare utilization among employees working in healthcare organizations. These data were made available by a national healthcare insurance provider (IZZ), which is focused on providing healthcare insurance specifically for Dutch healthcare workers. We selected the healthcare utilization data from healthcare organizations with an IZZ insurance participation rate of 10%, meaning that at least 10% percent of the employees working within the organization have this specific IZZ healthcare insurance. This cut-off point generated an acceptable number of healthcare organizations included in the sample to perform multiple linear regression analyses and is representative of the population of healthcare organizations in the Netherlands.
Our selection resulted in a sample of 417 organizations (employing 136,804 IZZ insured workers) from a total population of 2285 registered healthcare organizations (our sample thus represents 18,2% of the Dutch population). The average IZZ insurance participation rate in these organizations was 24.6% and ranged between 10.1% and 69.2% per organization. This corresponds with a mean of 328 IZZ insured employees per organization (25 employees per organization for the smallest organization to 2798 employees for the largest organization). Table 1 presents the distribution of organizations in our sample compared to the distribution in the population. The results show that hospitals and mental healthcare facilities are overrepresented in our sample and nursing homes are underrepresented. There are several reasons for this. First, the distribution of IZZ insured employees is traditionally higher among hospitals and mental healthcare facilities. Second, in general, nursing homes and home care organizations are smaller in size. Many very small organizations (<25 employees) do not have an agreement with insurance companies to provide an employer contribution to the insurance premium of their employees. This makes the participation rate of IZZ insured employees relatively low in this sector.
Measures
Healthcare utilization. In view of the privacy of individual employees, the 2015 healthcare utilization data were provided by IZZ at the aggregated organizational level. We used three different indicators of healthcare utilization for each type of healthcare service: user rate, treatments per user and costs per 100 employees. The user rate is the percentage of employees within the organization that visited a physical therapist (for physical therapy utilization) or a mental healthcare provider such as a psychologist, therapist or psychiatrist (for mental healthcare utilization) during the past year. The treatment per user indicator represents the average number of physical therapy or mental healthcare treatments per user within the organization. The healthcare costs indicator describes the average costs of healthcare utilization in euros per 100 employees within the organization.
As healthcare utilization varies with age and gender, 12,13 the following employee characteristics were included in the analyses:
Employee age. The average employee age in years within the organization.
Employee gender. The percentage of female employees working within the organization.
The following organizational characteristics were available and included in the analyses:
Healthcare industry. The specific healthcare industry the organization belongs to (based on the type of patients and the type of healthcare provided). As the amount of physical and mental strain accompanying the work in these industries differs considerably, 14 we expect the healthcare industry to be important for employee healthcare utilization. We included three dummy variables with the hospital industry as the reference category: nursing homes and home care, mental healthcare and disability care.
Organizational size. The total number of employees working within the organization.
Urbanization. The urbanization rate of the geographical area the organization is located in.
IZZ participation rate. The percentage of employees within the organization that have an IZZ healthcare insurance (our sample within the organization). Tables 2 and 3 include means, standard deviations, ranges and correlations for the variables in this study. The results show that almost one-third (32.8%) of the employees working in a healthcare organization visited a physical therapist in 2015. This percentage is lower for mental healthcare utilization: 5.7% of the employees visited a therapist, psychologist or psychiatrist. When we look at the treatments per user and costs indicators, we see that the average number of treatments per user and the costs per 100 employees are also lower for mental healthcare utilization (mean treatments ¼ 3.4 and mean costs ¼ E13,429) than for physical therapy utilization (mean treatments ¼ 13.4 and mean costs ¼ E5106). Finally, the range statistics show that there are large differences between organizations when it comes to healthcare utilization, both in utilization of services (users and treatments) and costs.
Results
To shed some light on the large differences in healthcare utilization between organizations, we broke down the indicators and produced scatterplots for each healthcare industry (see Table 4 and Figure 1 ). The results show that two types of differences in healthcare utilization are visible in the data: differences between healthcare industries and differences between organizations within the same healthcare industry.
A one-way between-groups analysis of variance (ANOVA) was conducted to explore the impact of healthcare industry on the physical therapy and mental healthcare utilization indicators. . Given the fact that significant differences were established, it was necessary to further find out which groups were significantly different from which other groups. This was done by use of a post hoc test (Tukey HSD). The results of the post hoc test presented in Table 4 show an interesting difference between hospitals and mental healthcare on the one hand, and nursing homes and disability care on the other hand. Nursing homes and disability care homes have a significant higher mean in physical therapy user rate and physical therapy costs compared to hospitals and mental healthcare facilities. Furthermore, the mean physical therapy treatments indicator also differed significantly between the nursing homes industry on the one side and the hospitals and mental care industry on the other side. From the mental healthcare utilization indicators, only the user rate appeared to significantly differ between industries. Again, the nursing homes and disability care homes scored significantly higher on mean mental healthcare utilization rate compared to the hospital industry. Figure 1 shows the scatterplots of physical therapy and mental healthcare utilization user rates within each of the four healthcare industries. The plots identify a scattered, non-linear pattern indicating there is no relationship between physical therapy utilization and mental healthcare utilization (see also correlations in Table 3 ). Moreover, the plots show that within each industry, there are large differences between individual healthcare organizations. As can be seen in the plots in Figure 1 , the variation in healthcare utilization is especially large in the long-term care settings (nursing homes and disability care).
In order to find leverage points for reducing employee healthcare utilization, the second goal of this paper was to examine what role employee and organizational characteristics play in explaining differences in healthcare utilization between healthcare organizations. We used multiple linear regression analyses to test the relationship between employee characteristics within the organization (average age and gender), organizational characteristics (industry, size and urbanization) and the three healthcare utilization indicators.
The results presented in Table 5 show that employee age and gender have a positive relationship with all three physical therapy utilization variables, indicating that organizations with a higher average employee age and a higher percentage of female employees score higher on physical therapy user rate (age: ¼ .17; p < .01; gender: ¼ .32; p < .01), treatments per user (age: ¼ .20; p < .01) and costs per 100 employees (age: ¼ .23; p < .01; gender: ¼ .13; p < .05). This result is consistent with generally higher use of healthcare services among the elderly and women. 12, 13 The second models with the organizational characteristics show that healthcare industry has a significant effect on physical therapy utilization. In line with the results presented in Table 4 and Figure 1 , we found that nursing homes and disability care homes have a significant higher physical therapy user rate (nursing homes: ¼ .39; p < .01; disability care: ¼ .35; p < .01) and costs (nursing homes: ¼ .33; p < .01; disability care: ¼ .29; p < .01) compared to organizations in the hospital sector. Organizations providing mental healthcare have a significant higher user rate than those in the hospital industry ( ¼ .19; p < .01). Organizational size and urbanization rate were not significantly related to any of the three physical therapy utilization indicators. The second model shows that the included employee and organizational characteristics together explain 28% of the variation in physical therapy user rate, 8% in physical therapy treatments per user and 25% in physical therapy costs. Although employee age and gender account for the largest share in explained variance, there is thus still a large part of variance unexplained. The analyses for mental healthcare utilization in Table 6 did not show any significant relationship between employee characteristics, organizational characteristics and mental healthcare costs. For mental healthcare treatments per user we found one positive significant effect of urbanization rate ( ¼ .11; p < .05). This means that healthcare organizations located in more urbanized geographical areas have a higher average number of mental health treatments per user among their employees than healthcare organizations located in rural areas. This is in line with the general finding that mental health problems are more prevalent in cities than on the countryside. 15 For the mental healthcare user rate indicator the results show that employee age has a significant negative effect ( ¼ À.28; p < .01), indicating that healthcare organizations with a younger workforce have a higher mental healthcare user rate. Finally, we found that, similar to the results for physical therapy utilization, healthcare industry matters. Nursing homes and disability care homes have a higher percentage of mental healthcare users among their employees than hospitals (nursing homes: ¼ .37; p < .01; disability care: ¼ .21; p < .01). Employee gender, organizational size and urbanization rate did not have a significant relationship with mental healthcare user rate. Contrary to physical therapy user rate, we found that the explained variance between organizations for mental healthcare user rate is mostly accounted for by the organizational characteristics. Nevertheless, the results show there is still a large part of variance between organizations within the discerned sectors unexplained in our mental healthcare utilization indicators.
Discussion and conclusions Discussion
The main aim of this study was to describe the physical therapy and mental healthcare utilization of employees working in Dutch healthcare organizations, and to examine what role employee and organizational characteristics play in explaining differences in healthcare utilization between healthcare organizations. The results showed that, in the Netherlands, on average 32.8% of staff employed by a healthcare organization visit a physical therapist and 5.7% visit a mental healthcare provider every year. Compared to the Dutch population average of individuals between 20 and 65 years old, physical therapy utilization is higher among staff working in healthcare organizations (Dutch population average is 23.6%). On the other hand, the mental healthcare utilization average of the Dutch population (8.9%) is slightly lower. 16 These percentages will probably vary across countries, as healthcare utilization varies according to characteristics of the healthcare system and socioeconomic status. 17, 18 Our exploratory analyses also showed that there are large differences between healthcare industries when it comes to employee healthcare utilization. Especially interesting is the difference between hospitals and mental care facilities on the one side and nursing homes and disability care organizations on the other side. Both physical therapy and mental healthcare utilization is significantly higher among nursing homes, home healthcare organizations and disability care homes compared to hospitals. One explanation for this could be that the level of physical and mental workload is higher in long-term care settings. 19 Employees in nursing homes are, for example exposed to a greater amount of heavy handling and work under high time pressure more often than their counterparts in hospitals. 21, 22 Furthermore, employees working in hospitals generally have a higher educated population 19 and a lower experience of physical load, 20 which could explain the lower healthcare utilization within the hospital industry. The differences in qualification level of nurses between hospitals and nursing homes could also potentially play a role. A study by Simon et al. 14 for instance showed that nursing aides are slightly more at risk of disability than registered nurses. However, there are very few studies investigating employee health in healthcare organizations other than hospitals. Research in mental health facilities and long-term care organizations such as nursing homes or disability care homes are relatively scarce. 7 Given the increasing demands in longterm care, it is important to have a better understanding of employee health, safety and healthcare utilization in these types of healthcare industries. To shed more light on the unexplained variation in healthcare utilization between healthcare industries, it would be interesting to include information on educational level, healthcare profession and work demands as these socio-economic factors differ between healthcare settings. Unfortunately, it was not possible to add information about profession or educational level of individual healthcare professionals to our healthcare utilization dataset due to privacy legislation. Moreover, at the moment the data are not available at the organizational level. In the future it would be interesting to study differences between healthcare industries by examining a smaller sample of organizations and link their healthcare utilization rates to information on type of profession at the organizational level. Another relevant conclusion from our research concerns the large differences in healthcare utilization between similar healthcare organizations within the same healthcare industry. Multivariate regression analyses showed that for physical therapy the employee characteristics (average age and gender) explained some variance between organizations. Organizational size and urbanization rate were not significantly related to our physical therapy utilization indicators. Urbanization rate was only negatively related to mental healthcare treatments per user. For mental healthcare user rate we found that the specific healthcare industry makes up the largest part of the explained variance. Nevertheless, the results of the analyses showed that for all healthcare utilization indicators there is still a large amount of unexplained variance. This suggests there are other factors contributing to the differences between healthcare organizations. Future research should examine this more indepth and consider other variables that might help explain these differences. Obviously, employee characteristics concerning lifestyle such as such as smoking, physical inactivity and eating behaviours should be incorporated. However, other organizational characteristics such as psychosocial work factors may also play a role in this (e.g. see literature 5, [23] [24] [25] ). Factors such as leadership and organizational climate have proven to be related to worker health, and can vary significantly between organizations that provide the same type of care. A study by Aiken et al. 26 has for instance shown that the odds of nurses being burned out were lower by 24% in hospitals with better work environments relative to hospitals with poor work environments (i.e. poor staff development, leadership and collegial relationships). Stone and Gershon 27 found that intensive care units of hospitals with a better organizational climate had lower rates of musculoskeletal injuries than the ones with lower organizational climate scores. The results of these studies indicate that employees' perceptions of their work environment could be an interesting factor to examine in relation to healthcare utilization. More research on the relationship between various employee and organizational variables and healthcare utilization is needed to discover why similar organizations differ greatly in worker physical and mental health. An increased understanding of the factors underlying these differences is important because it provides information to policymakers and stakeholders on how to reduce employee mental and physical ill-health and subsequent adverse outcomes for the healthcare industry and, in the end, society as a whole. We therefore urge researchers in the field of healthcare management to further examine the healthcare utilization rates of healthcare organizations in different industries, and investigate their relationship with other organizational factors.
Strengths and limitations of the study
The strength of this exploratory study is that few researchers have considered exploring the healthcare utilization patterns of employees, and few researchers have focused on these patterns within healthcare organizations. Our sample consisting of 417 organizations presents almost one-fifth of the entire population of Dutch healthcare organizations. As the healthcare industry is continuously growing and rising healthcare costs are becoming an important issue all around the world, learning more about possible ways to prevent ill health and accompanying costs in this sector is crucial.
As with every research, this study also has its limitations. First, our research exclusively focuses on physical therapy and mental healthcare. Although these two types of healthcare are occupationally relevant, people with musculoskeletal disorders or mental health problems might also make use of other types of healthcare, such as hospital care or alternative medicine (both are not included in our measure). We should keep this in mind when interpreting the results as proxies for physical and mental health problems. A second limitation concerns the limited number of independent variables that were available for this research. To really gain insight into the employee and organizational characteristics that explain the organizational variance in employee healthcare utilization, more extensive explanatory analyses are needed. Finally, although our sample has a considerable size, the nursing homes industry is underrepresented compared to the other industries. Moreover, it is uncertain whether the IZZ insured employees within each organization adequately represent the entire staff. Therefore, sampling bias might have influenced the external validity of our results. 28 
Implications for practice
Understanding the healthcare utilization patterns of healthcare employees is important because these data can serve as proxies for healthcare workers' mental and physical health. 5 Our results show that there are large differences in the physical and mental health status of employees working in different healthcare industries and between employees working in different organizations within the same industry. This implies organizationand industry-specific characteristics play a role in the health of healthcare employees. This opens up possibilities for healthcare organizations to influence employee health and subsequent healthcare utilization, which Is beneficial to employees, employers and society. Besides the direct economic burden of illness on society, our results are also interesting for employers as our findings about within-industry differences in employee health might also point to differences in health-related productivity losses, 10 and eventually differences in quality of care between healthcare organizations. Gaining more insight into the healthcare utilization rates of healthcare organizations and monitoring these rates can therefore be an interesting way to keep tabs of employee health and subsequent outcomes.
Conclusions
The results of this study revealed that there are large organizational differences in healthcare utilization across healthcare industries and between organizations in the same healthcare industry. Differences in employeeor organizational characteristics such as age, gender, organizational size, or urbanization rate could not fully explain the variance between organizations. These findings highlight the need for research into other organizational factors that help explain the utilization differences between healthcare organizations and industries. More insight into the healthcare utilization rates of organizations will provide new ways of monitoring healthcare workers' health and minimizing the costs and burden of ill health.
